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In this thesis, three kinds of inorganic silver-carrying antibacterial agents were prepared via 
routes of solution ion exchange and solid reaction, with carriers of nano-hydroxyapatite, 
zeolite and γ-alumina, respectively. Meanwhile, nano-hydroxyapatite was synthesized by 
chemical co-precipitation process, zeolite was treated with ammonium before the 
ion-exchange with Ag+. After silver-carrying nano-hydroxyapatite was heat-treated at 873K , 
silver-carrying zeolite advanced with ammonium was at 1273K, and silver-carrying 
γ-alumina was at 1473K, it was found that the silver in three kinds of antibacterial agents 
existed with the forms of Ag+ and Ag, as confirmed by X-ray diffraction and X-ray 
photoelectron spectroscopy. The former two kinds of antibacterial agents can be used up to 
1373K, the latter agent still behaves nice antibacterial performance against E.coli when used 
even at 1673K.  
Antibacterial ceramics were then prepared with the three kinds of agents. The antibacterial 
effectiveness was evaluated against E.coli. The results indicated that the bactericidal rate of 
antibacterial ceramics with antibacterial agent of 5wt% can reach 99.9% for the ceramics 
sintered at 1173K for 15min with silver-carrying nano-hydroxyapatite, 100% for the samples 
at 1173K for 15min containing silver-carrying zeolite advanced with ammonium, and about 
90% for the ceramics at 1493K for 30min with silver-carrying γ-alumina. Moreover, the 
antibacterial effectiveness of the ceramics can not be weakened by acid and alkali. The 
antibacterial mechanism was also discussed for the three kinds of antibacterial agents in the 
final part of this thesis. 
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第一章 前 言 
  1
第一章 前 言 
 
随着人们对环境微生物的研究和认识水平的不断提高，在利用微生物有益性的同
时，也十分警惕其作为病原菌的危害性。据《WHO》报道，全世界 1995 年死亡 5200
万人，其中因细菌传染引起的死亡人数为 1700 万，约占 1/3。这些传染病包括霍乱、肺







































图 1  化学药剂的抗菌作用分类 
 
 
表 1.1 化学药剂抗菌活性的表征 
用语 定义 
小杀菌浓度 (Minimum lethal concentration) MLC 
小发育阻止浓度 (Minimum inhibitory concentration) MIC 
小杀细菌浓度 (Minimum bactericidal concentration) MBC 
小杀孢子浓度 (Minimum sporicidal concentration)  MSC 







































表 1.2 和表 1.3 为各种金属离子抑制发育的 小浓度[10]。 
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